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(57) [Abstract] 

[Problen::^ It possesses suitable stretchability, softtex 
ture and uniform wei^, yam break quitelittle 
wiping cycle extereled offers polyester filament 
nonwDven fabric winch possesses the^inning 
stability which is si^jerior. 

[Means of Solution] It is constituted substantially fi-o 
mpolytrimethyleneterephthalate, oligomer content is 
the3 wt% or less, strength of fiber which forms said 
nonvvoven fabric 0.7 to 4 g^d and the modulus 
polyester filament nonwoven fabric where elastic 
recovery ratio at time of 15 to 40 g^d and 20 % 
extensionis70tol00%. 



15-'40g/'d. 2 0%#SBt<7)^1llE]^I^A<7 0-'1 00 



[QaimCs)] 

[Qaim 1 ] Being a filament nonwoven fabric ^\ilich co 
nsists of poly trirrEth>iene terephthalate where content 
of oligomeris 3 wt% or less, strength of fiber which 
forms said nonwoven fabric 0.7 to 4 g^d and 
mcxiulus polyester filament nonwoven fabric which 
designates that elastic recovery ratio at time ofthe 15 to 
40 g^d and 20 % extension is 70 to 100 % as feature. 
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[0002] 

S$ti*xu:7^;i.KO(£ia7;n3-;uxxx;ui: h'j^^u 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention was 
something regarding polyester filament nonwoven 
fabric winch is acquired with thespunbonded process, 
it regards polyester filament nonwoven fabric which 
possesses spinning stability wherefiirthermore as for 
details, yarn break which possesses suitable 
stretchability , the soft texture and uniform vwsi^ 
was extended is siperior quite wiping cycle little. 

[0002] 

[Prior Art] Condensation polymerization doing lower a 
Icohol ester and trimethylene glycol ( 1 ,3 - propanediol) 
of terephthalic acid which isrepresented in terephthalic 
acid or dimeth)d terephthalate, is acquired as for poly 
trimethylene terephthalate which. It is a epoch-making 
polymer which has performance which resenfcles to 
polyeth>iene terephthalate such asthe property and 
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li^ resistance , heat set property , dimensional 
stability and low nuisture absorption w^chresenijle 
to polyanide such as elastic recovery, low elastic 
nrxiulus and ease of dyeirig \\4iichare si5)erior, it 
utilizes feature and is applied to BCF carpet , the brush 
and teraiis gut etc (J^>anll»exarriried Patent 
Publication Hei 9 - 3724 disclosure, J^>an 
Uiexanined Patent Publication Hei 8 - 173244 
disclosure and Japan Unexairined Patent Publication 
Hei 5 - 262862 disclosure). 

[0003] On one hand, nonwoven febric \\iiich consists 
of polyanide, polyethylene terephthalate and the 
poIyprop>dene or other polymer in existing ^jun 
bond nonwoven fabric, is marketed, wrapping material 
for for example di^xisable warmer, is developedin 
application such as bath mat and tablecloth. But, 
^^hen nonwoven fabric \\iiich consists of existiiig 
nonwoven fabric is lacking in thestretchability, uses 
for for exanple di^x)sable warmer, wiien it is used for 
portion which repeatsthe joint part and waist part or 
other extension and retraction aaension and retraction 
of di^xjsable warmer stops overtaldiig theextension 
and retraction of use site, fit becomes insufficient. As 
a result, you cannot show tenperature retention effect 
of warmer in fully andbecome. In addition, with 
nonwoven fabric of public knowledge texture is hard, 
there wasa deficiency that mounted feel of warmer is 
bad 

[0004] Next, it tries considering concerning productio 
n of ^un bond iwmvoven fabricwhich uses poly 
trimeth>iene terephthalate. polytrimeth>1ene 
terephthalate fi-om similarity of molecular structure, yam- 
^iraiing doing in same wayas polyetltylene 
terephtMate to basic is possible, but polymer 
which isacquired with jX)lymeri2ation technology of 
poly trimeth>1ene terephthalate of public kno^\dedge is 
used, because theoligomer and low molecular wei^ 
inpurity are contained mainly in polymer substance of 
thew^te powder with hour of firming precipitates in 
^inr^et periphery. As for these precipitate because it 
becomes cause of yarn break and thefeather, it is 
necessary to do wiping (While blowii^ silicon mold 
release agent to spiimeret face, it cleans spinneret fece 
making useof ^tula etc of metal thing) with 
considerable fi-equency. As for quantity of ^inneret of 
^un bond iwnwoven fabric usually, it is connected 
tothe increase of cost and and decrease of productivity 
becomes thebig problem that because also 300 or 
greater and e^jecially 100 0 or greater are wsll used, 
wiping operation increases in corrparison with 
conventional melt spinning (Quantity of ^inneret at 
highest 100 extent ). In addition, existence of these 
inpurity being cause, density unevenness oflhe 
nonwoven fabric has become problem 

[0005] 
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[Problems to be Solved by the Invention] Problem of t 
his invention, had suitable stretchability, soft texture 
and uniform weigjit, it isto obtain polyester filament 
nonwDven fabric which possesses spinning stability 
wiiere yam break wasextended is si^Derior quite 
wiping cycle little. 

[0006] 

[Means to Solve the Problems] These inventors inprov 
ement of thing and spinning stability which pull out 
extension and retraction characteristicof poly 
trimeth>dene terephthalate filament nonwoven fabric 
polymerization method, examined in detail fi'om 
viewpoint of thestructural design of spinning 
condition aixl nonwoven fabric, arrived in this 
inventioa As for namely, this invention, being a 
filament nonwoven fabric wiiich consists of poly 
trimetl^ene terephthalate wtoe thecontent of 
oligomer is 3 wt% or less, strength of fiber wiiich 
formsthe said nonwoven febric 0.7 to 4 g^d and 
modulus is polyester filament nonwoven fabric \\iiich 
designates thatthe elastic recovery ratio at time of 15 to 
40 g/d and 20 % extension is 70 to 100 % asfeature. 

[0007] Polymer wiiich is used for this invention is for 
med substantially fi-omthepoly trimethylene 
terephthalate, it is necessary for content of oligomer to 
be 3 wt% or less. It is possible being a poly 
trimethylene terephthalate homopolymer to be a poly 
trimeth>dene terephthalate copolymer wiiich as for 
meaning,substance here, fact that also below is shown 
is shown When namely, poly trimethylene 
terephthalate copolymer is used, if eth^denegjycol , 1, 
4 - butanediol , 1,6 - hexanediol , 2,6 - 
naphthalenecarbojtylic acid ,the isq)hthalic acid , 
adipic acid , succinic acid , polyethylene glycol , 
polytetramethylene glycol , sodium 5-sulfoisophthalic 
acid , theS - siifo isophthalic acid tetra butyl 
pho^honiumsalt or other poly trimethylene 
terephthalate and copolymerizable monomer should 
have been cqx)lymerized In addition, according to 
need and various additive , or it is possibleto 
copolymerize nix for exanple mattiiig agent , heat 
stabilizer, foam inhibitor , bluing agent , the flame 
retardant, antioxidant, ultraviolet absorber , infirared 
absorber, crystal nucleating agent and fluorescent 
whitener etc. 

[0008] As for polymer wiiich is used for this invention, 
to be necessary, be ableto guarantee ginning stability 
in this range, for content of oligomer ofthe 
trimetltylene terephthalate to be 3 wt% or less, 
production of nonwoven fabric of so-called fine denier 
ismade possible. Furthermore trimethylene 
terephthalate oligomer, also is possible to be 
oligomerwtere usually trimetltylene terephthalate unit 
is connected 2 to 4, be linear structureto be ring 
structure. When it exceeds 3 wt%, vAm for exanfple 
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yam-spinning it does, oligomerprecipitatesto 
spinneret surroundings yam break and feather not 
onlyhappening,the oligomer uniform yam-spinning 
in order to hinder, causes density unevennessoflhe 
nonwDven fabric wiiich is acquired Furthermore in 
order to do lengthy yam-binning here, 1 .5 wt% or 
less isdesirable, fiirthemDre it is a preferably 1 wt% or 
less. FurthemK>re, in point that, 0.5 wt% or less is 
desirable, thefeather offiber which is acquired, 
density unevenness decreases, fiirthermoreit is a 
preferably 0.3 wt% or less, is a uncontained of course 
in ideal . 

[0009] Furthermore, it is desirable in polymer \^liich is 
used for this inventionextension of more wiping cycle 
does not color inside this range, for thecontent of 
organic substance of molecular wei^ 30 0 or below 
to be 1 wt% or less, perfonrance that can beguaranteed 
is siperior in li^ resistance, organic substaiice of 
molecular wei^ 30 0 or below referred to here is 
organic substance \\iiich is notcopolymerized in 
polymer. According to examination of these inventors, 
as organic substance of molecular wei^ 30 0 or 
below,the allyl alcohol , acrolein , 2 - butanol , 
hexanol , heptanol , gjycid>i methyl ether andthe 
oxyprop)d methyl ether etc exist, feet that total wsi^ 
of these conpound producesbig effect on moldability , 
product dursiiility and weatho- resistaiKe was 
discovered When content of organic substaiKe of 
molecular wei^ 30 0 or below exceeds 1 wt%, wtoi 
the for example yam-binning doing, it becomes 
something wiiich yam break and feather becomeeasy, 
to occur are easy to color with li^. content of 
organic substance of preferably molecular weight 30 0 
or below is 5000 ppmor less, is particularly preferably 
1 000 ppm or less. Of course, it is a uncontained in 
ideal . 

[0010] It is desirable to be a 227 °C or hi^ as melti 
ng point of polymer wWch is usedfor this invention 
Here melting point, peak value of peak which is 
thou^t mslting inrangp of 220 to 250 °C it defines. 
When melting peak multiple it exists, (Also shoulder 
peak includes. ) designates peak of thelow tenperature 
as melting point, melting point under 227 °C 
decrease of weather resistance becomes easy tohappea 
When for exmrple one time poly trimetl^ene 
terephthalate is synthesized, polymer solid phase 
polymerization isdone with 200 °C extent, content of 
oligomer it can decrease largely But,wiien solid 
phase polymerization is done, nelting point of 
starting material polymer decreases the largely, 
becomes state which is not full even in 225 °C. hi 
this kind of polymer, trimeth>dene glycol doing, 
dimerization bis - 3 - hydroxypropyl etherwiiich is 
formed is copolymerized in large scale, result, 
binning stability arxlthe weather resistance where 
amount of carboxyl endgroi^s increases are easy to 
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decrease. It is a 230 °C or hi^ier as meltirg point of 
desirable polymer, furthermore is apreferably 233 °C or 
hitler. 

[0011] Intrinsic viscosity [ ] of polymer ^\llich is use 
d for this invention 0.4 to 2.0 aixl the preferably 0.5 
to 1 .5, furthermore is preferably 0,6 to 1 .2. In this 
range, fiber which is superior in intensity and 
spinning propertycan be acquired When intrinsic 
viscosity is under 0.4, because melt viscosity of 
polymer istoo low, yam-spirming becomes unstable, 
it is not somethingwhich can be satisfied also intensity 
offiber which is acquiredlow. When intrinsic 
viscosity exceeds 2.0 conversely, because melt 
viscosity is toohi^ melt fracture and yam-spinniiig 
defect occur at time of yam-binning. 

[0012] Desirable one exanple is listed as production m 
ethod of polymer wWch is usedfor this invention, if is, 
terephthaJic acid or dimeth^d terephthalate is 
designated as thestarting material, trimeth^ene ^ycol 
metal acetate one, two kinds or more such as calcium 
acetate, magnesium acetate, zinc acetate , the cobalt 
acetate and nBng3nese acetate 0.03 to 0. 1 wt% is 
added in this, urxier anfcient pressure orunder 
pressurizing bis hydrojtyprqryl terephthalate is 
obtained with ester exchange ratio 90 to 98%. This 
way in order to achieve object of this invention, it is 
desirableto use metal acetate other than transition metal. 
Next, titanium tetra isopro tf oxide , 0.03 to 0. 1 5 
vA% and preferably 0.03 to 0. 1 wt% it adds one, two 
kinds or more ofthe catalyst such as titanium tetra 
butoxide and antimony trioxide, under vacuum reacts 
withthe 250 to 270 °C With optional step of 
polymerization, to insert thestabilizer before preferably 
cordensation polymerization, whiteness of resin 
composition, it is desirable withthe viewpoint where 
poly trimethylene terephthalate oligomer and molecular 
wei^ can control organic substance amount of the30 
0 or below in certain amount. 

[0013] As stabilizer in this case, pho^horus conpoun 
d and hindered phenol conpound of pentavalent 
and/ortrivalentaredesirable. Aspho^horus 
compound of pentavalent and/or trivalent, you can list 
trimethyl pho^hate , trieth^d phosphate , the tribut>i 
phosphate , triphenyl phosphate , trimeth>d 
pho^hite, triethyi pho^lite , tributyl pho^hite 
and triphen>i pho^hite etc,ebecially, trimethyl 
phosphite is desirable, hindered phenol conpound is 
phenol type derivative wdiich has substituent wiiich 
possesses geometric constraintin vicinal position of 
phenol typ>e hydroxy gcoup, it is a conpound which 
possesses ester bond oflhe one or more in 
intramolecular. 

[0014] Corxn-etely, pentaerythritol - tetra extract [3 ( 
3,5-di - tert butyl - 4 - hydroxyphen>d ) propionate 
], 1,1,3 - tris (2 - methyl - 4 - hydroxy- 5 - t-but>d 
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phenyl ) butane , 1,3,5 - triiTEthyl -2,4,6 - tris (3,5- 
di-t-but>i-4-hydroxybenz>d) benzene, 3,9- 
bis{2- [3- (3-t-but>d-4-hydroxy-5- 
nieth>dphen>d ) propanoyl oxy] - 1,1-dimethjdethyl 
} - 2,4,8,10 - tetra oxa spiro [5,5] undecane , 1,3,5 - 
tris (4 - t-but>1 - 3 - hydroxy- 2,6-di 
methylbenzene ) isophthalic acid ,the trietl^ glycol 
-bis [3 (3-t-but>d-5-meth>d-4- 
Itydroxyphenyl ) propionate ], 1,6 - hexanediol - bis 
[3 - (3,5-di - t-bii>d - 4 - Itydroxyphenjd ) 
propionate ], 2,2 - thio - diethylene - bis [3 (3,5-di 

- tert but>d - 4 - hydroxyphenjd ) propionate ],it is 
possible to illustrate octadec>d - 3 - (3,5-di - 1- 
but>d - 4 - hydroxyphen>d ) propionate ]. 
pentaerythritol - tetra extract [3 (3,5-di - tert butyl 

- 4 - hydroxyphen>d ) propionate ] is desirable even 
among thena 

[0015] It has property which is shown generally next i 
n polymer wiiich isacquired with above-mentioned 
method content ofbis- 3 -ltydroxyprop>d ether 
winch is copolymerized is 0. 1 wt% or less. In addition, 
wten hue is slKJwn with b value, it is a 3 or less the 1 
0 or below^, depending ipon in case. In addition, 
amount of carboxyl endgro^js is 10 to 35 ngequiv. 
/kg. It can acquire polyester filament nonvwoven fabric 
of this invention, with spunbonded process, namely, 
it can be constituted substantially frompoly 
trimetltylene terephthalate, ejector or othertraction 
action it receives forming wsb on collecting equipment 
wiiichafter, and moves rmltiple continuous filament 
which is acquired polymer \^iere contentof oligomer is 
3 wt% or less by melt spinning doing fi-ommultiple 
spinneret it canacquire. 

[0016] Here, take up thinning it does ejector, with hig 
h speed with conpressed air wdiichsends filament 
which melt ginning is done as thrust, it means that 
ithad fiirKtion wWch at same time filament attends to 
thehigji speed air stream velocity offilament winch is 
pushed out fi-om ejector, namely, ginning ratds 
something wiiich reaches to 2000 to 6000 nynin 
generally This velocity is indicator of thinniiig of 
single fiber, extent thiimingwhich becomes hi^ 
speed advances and becomes fiber of lowfineness. 
This firming rate position and of extrusion amount 
and ejector iscontrolled in pressure or other condition 
selection of air which is sent mainly, butrange of 3000 
to 5000 nYmin is desirable fi-om point of spinning 
stability. 

[0017] When melt ginning doing, spinning tenperat 
ure 230 to 320 °C and preferably 235 to 300 °C , 
fiirthermorerange of preferably 240 to 280 °C is 
suitable, spinning tenperature under 230 °C, 
temperature being too low, becomes diflficultto become 
molten state which is stabilized, mottling of thefiber 
which is acquired large stops showing strength winch 
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inaddition it can be satisfied On one hand, \^4ien 
spinning tenperature exceeds 320 °Q thenml 
deconpositionbecomesextreme, colors yam which is 
acquired, stops showii^^the strength and elongation 
vi^ch in addition it can be satisfied. There is not 
especially restriction such as round , trian^e , 
poly^nal shape and flat, concerning shape of 
spinneret \\iiich it uses, but usually, diameter is 
round of 0. 1 to 0.5 rrm extent. Qi^ity of die v^ttch 
is opened in ^inneret entirety usuallythe 10 to 
3000 is extent. 

[0018] Fineness of filament N\iiich forms polyester filam 
ent nonwoven fabric of this invention is thepreferably 
0.5 to lOd. When it becc^nes larger than lOd, because 
cooling becomes theinsuflBcient, it becomes 
something \\te-e nonwt)ven fabric which isacquired is 
hard When conversely, being small in conparison 
with 0.5d , filamentcannot withstand tension of ejector, 
portion of filament iscutoflF. It is a preferably and a 1 
to 4d In addition, desirable weight is 10 to 50 g^nC. 
This way, polyester filament nonwoven fabric of this 
invention from fact that content of the oligomer is 
regulated in 3 wt% or less, this way and is nonwoven 
febric of thequite hi^ quality \\iiich does not have 
density unevenness with fine denier. 

[0019] As for strength of filament vMch forms nonwov 
en fabric of this invention asfor 0.7 to 4 g^d and 
modulus in order elastic recovery ratio at time of the 15 
to 40 g/d and 20 % elon^ion being 70 to 100 % to 
reveal suitable stretchability and soft texture,it is 
necessary, strength of filament under 0.7 g^d filament 
cannot withstand thetension of ejector, portion of 
filament is cut off What on one hard, is made 4 g^d 
or greater is substantial irrpossible. modulus under 
15 g/d becomes very soft texture, but because the 
fabncability decreases, it is not desirable. With 40d/ d 
or greater texture becomes hard elastic recovery ratio at 
time of 20 % elongation with 70 % or lower, when it 
^liestothe for exanple di^xsable warmer, becomes 
difficult, to follow to extension and retraction 
operation whichthe nonwoven fabric continues body 
is not desirable because it becomes thecause of slack. 
As for desirable strength 1 to 4 g^d , as for desirable 
modulus the20 to 40 g^d , as for elastic recovery ratio 
at time of desirable 20 % elongation it is a75 to 100 %. 
It can achieve such filament property by fact that 
spinning condition where thedescription above is 
desirable is applied 

[0020] Fromsaid ejector or other outlet with air streamj 
et is done as for filament bundle wiuch. Furthermore, Is 
provided in downward direction porosity receiver of 
mobile which. Concrete, constant ^?eed of metallic or 
resin net which has run finely itis collected as web, but, 
From this time and ejector etc filament bundle which 
jet is done,the aggregate is easy with ^jray unit. 
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spreading of web \^ch at thesame time is collected is 
narrow, when being kind of tendency uterethe 
unifornity and quality as sheet are lacking, jet beipg 
donewith state especially filament to leave niitually, it 
is efFectiveto do kind of device wiiich is collected 

[002 1] This wayjet being done with state filament to le 
avemiually, in order to try to be collected, to provide 
strike merriber in the ejector or other downward 
direction, filament colliding to said strike men±)er, after 
causing fiictional chargii^ inthe said filament, flitting 
method of doing. Or immediately before inducing in 
ejector, forced static charge doing inthe said filament 
with corona discharge , you can use also method etc 
^\i^ichthe^Iitting it does. FurthenrDre these fiber 
static charge , with splitting technique, wtei 
web\\hich is collected does not reach to desired 
spreading, also it is efFectiveto be able to give 
mechanism etc vttch mechanical shakes in ejector 
orthe strike men±)er or other menber or turns. 

[0022] At time of collection of this web, attending to f 
ilament,because of air stream winch hits to said receiver, 
web wiiich depositsonce being swept, there are times 
when it becomes something w^ch isdisordered, in 
order to prevent this phenomenon, it is desirable to 
adoptthe means which absorbs air fi*om downward 
direction of said receiver. As for polyester filament 
nonwoven fabric of this invention which is acquired 
above-mentionedway, furthermore, it is desirable, to be 
attached on pressing underheating for example 80 to 
240 °C, pressure bonding between good fiber mutual 
and it is possiblewith said hot pressing to do thermal 
stabilization treatment. As this pressing, those which 
are done making use of platelet of thepair wiiich is 
heated Qr, it is possible to be thing or other 
wiiichever vMch is done makinguse of heater roller etc. 
Especially, to grant tension on fi*ont and back of 
pressing, inaddition, because it is eflFective fi*om 
viewpoint of quality retention oflhe product, to add 
cooling or other auxiliary control after pressing, 
thesystem of continuous treatment wiiich uses heater 
roller is suitable, 

[0023] As for temperature and pressure of said hot pres 
sing, It is something wiiich it should modify 
appropriately weigjit ofweb ones wiiich are si^jplied, 
with velocity or other condition selection, there is also 
apoint which is not decided unconditionally, but as 
for preferably temperature the200 to 240 °C , in 
addition, pressure wtten it treats with heater roller , 
wtenassuring stabilization of quality of polyester 
filament nonwoven fabric where line pressurebeing 10 
kg^cmor more at least is acquired is desirable. Above- 
mentioned heater roller, surface smooth ones and 
pattern theengraving those which are done. Qralso 
use of roller - of niiltiple which consists of 
continationor conbination of different kind wiiich 
these same kind ^ it does and is i^ssible. As for 
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thermobonded part it is desirable, to rreke 30 % or 
lowr with themDbonded part entire surface area,vis-a- 
vis nonwoven fabric entire surface area that it puts in 
rangp of ni>re preferably 10 to 20 % when it showsthe 
flexibility and bulkiness in good is desirable. 

[0024] 

[Enixxliment of Invention] Below, listing WorkirigE 
xairple, you explain this invention in detail, but 
untilyou say, this invention is not something wiiich is 
limited by Working Exaiiple etcwithout. FurthermDre 
it measured main measured value in Working Exanple 
with themethod below. 

(I) Intrinsic viscosity 

As for this intrinsic viscosity [ ] it is a value which is 
sought on basis of thenext pre-defined equatioa 

[ ]=Iim 1/(CX( r-1)) 

C 0 

r of pre-defined equation is value winch is divided 
withthe viscosity of above-nrentioned solvent itself 
^^4lich measured viscosity withthe 35 °C of dilute 
solution of polyester polymer which is melted with o- 
chlorophenol oflhe purity 98 % or more, with same 
temperature relative viscosity is somethiiigwiiich 
isdefined. In addition C is solute wsi^ due to gram 
unit in theabove-nmtioned solution 100 nJ. 

[0025] (2) Quantification of PTToligonET 

50 hours it extracted with chloroform polyester resin c 
onposition and polyester fiber whichthe narrowing 
are done, making use of Soxhlet extractor, it showed 
with wei^t %for sample which is used fi-om among 
those with those of 2 to tetrameras oligomer. 

(3) Structure detemination of organic substance of nvl 
ecular wei^ 30 0 or below quantification 

Organic substance of molecular wei^ 30 0 or below 
which fi*omchloroformliquid which is acquired with 
the(2) is included in polyester resin composition and 
fiberwassou^. You analyzed making use of g^s 
chromatography wiiich has capillary columa column 
wiiich it uses used 2 kinds of silicon-based and 
poIyeth>iene ^ycol type. Concerning each 
component wiiich it separates, making use of mass 
gxx;trum(GC - MS), themeasured weigjit drew up 
quantification line in structure determination , sou^ 
concentration for sanplev^Wch is used with ppm 

[0026] (4) Melting point 

Making use of Seiko Instruments Inc. (DB 69-058-207 
7) supplied DSC, with heating rate of 20 ^'Qmin it 
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neasured withnitrogen streamShimonaka of ICQ 
ml/iria Here, peak value ofpeak of melting was 
designated as meltiiig point. 

(5) Bending resistance 

You appraised with JIS - 1 096(45°cantilever method). 
Extent texture v^tee numerical value is high is hard 

[0027] (6) Elastic recovery ratio at time of 20 % decom 
pression 

It sou^ elastic recovery, as elastic recovery ratio wWc 
his acquired with thebelow-mentioned method A\^th 
chuck spacing 20 cm you install fiber in tensile tester, 
to elongation 20 %theelongation do with drawing 
^)eed 20 cnVnin and 1 ninute leave. After this, you 
reset to original length (a) again with same velocity, 
following displaced distance (residual elongation : a*) 
of chuck with state wtere this thre thestress catches to 
fomiila below readily and ,yousou^. 

Elastic recovery ratio =(a - a') X 100/a 

[0028] (7) release property at time of extension and ret 
raction 

Uitil it leaves 10 mm width of center of iwnwoven fabr 
ic making use ofconposite structure ones which are 
laminated in nonwoven fabric of 150 nxnX 100 nm, 
sticks thecommercial gumtq^e (cloth) to remaining 
entire surface, repeats both ends of this gum tape and 
thegrip does in extension and retraction tester ( de 
Mattia -), repeats extension arxi retraction of 60 
times'min, peels off nurrber of times was appraised 
When nunier of times is many, release difficult thirig 
isshowa 

[0029] (Working Example 1) Tenperature rise it did di 
methyl terephthalate and 13 - prq)anediol gradually 
including blend (9 : l)of calcium acetate and cobalt 
acetate which are suitable to 0. 1 wt% of theaddition 
and tteory amount of polymer with mole ratio of 1 :2, 
transesterification conpletedwith 240 °C. 0. 1 wt% of 
theory amount of polymer it added titanium tetra 
butoxide in ester exchange product whichis acquired, 
2 hours reacted with 270 °C. intrinsic viscosity of 
polymer which is acquired was 0.8. content of 
oligomer was 0. 1 wt%, as for org3nic substance 
amount of molecular wei^ 30 0 or below,as for 350 
ppm and melting point was 234 °C. 

[0030] It melted polymer wiiich it acquires with 270 
°C, absorbed withthe ejector arxi with throstle yam 
velocity 3000 nVnin after yam-binning, it 
accunulated in theporous strip v^^iich is moved and 
drew web. extensively thermobonding it did with 
thermobondirig equipment which consists of flat roll 
of thepair which heats this web to 1 50 °C acquired 
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nonwoven fabric ofthe^\eig}^t 40 g^ire and tenacity 
7.0g^3 cm As for strength of filament which forms this 
nonwDven fabric as for elastic recovery ratioat time of 2. 
5g/d, elongation 50%, modulus 25 and 20% 
elongation it was a75 %, was things such as suitable 
stretchability and soft texture. FurthemDre, allowing 
to shine li^ fi-omreverse side of the nonwoven fabric 
aspect, wtoi you observe densi ty unevenness, 
substance you coiild notverify portion wiiere filament 
becomes firm to portion and theball which become 
thia 

[0031] In addition, 1 weekdoir^ yam-binning, spin 
neret fece was clean, flexible polyethylene film of air 
impermeability of thickness 30 mwas laminated in 
thenonwoven fabric w^ch is acquired and those wiiich 
designate all perforation surface area as the6 % with 
thermal pin type were laminated You can use any this 
conposite structure thing? as sack of disposable 
warmer, but the bending resistance building 58 mm , it 
wasasoft texture very with side 52 nm Whenitdoes 
not exfoliate extension and retraction release property 
to 15 time and sees withcomparison with other material 
it was a good result. 

[0032] (Conparative Exanple 1) Other than using titan 
iumtetra butoxide 0. 1 wt% as ester exchange catalyst, 
Working Exanple 1 was repeated oligomer content 
of polymer which is acquired was 3.9 wt%, asfor 
organic substance amount of molecular wei^ 30 0 or 
below, as for 1600 ppm and melting point was 
the233 °C yam-spinning was done rmking use of 
this polymer, but w4iite organic substanceprecipitates 
to ^inneret face and either 1 day without maintaining, 
the yam break happened Allowing to shine li^ fi-om 
reverse side of nonwoven fabric a^ectjWhen you 
observe density unevenness, there was not a portion 
v^iich becomes the thin, but you could verify portion 
wtere filament becomesSrm to ball. 

[0033] (Comparative Exanple 2) Laminating wWch is s 
imilar to Working Exanple 1 making use of 
nonwoven fabric wtiichconsists of polyeth>iene 
terephthalate fiber wtrich is acquired with conventional 
^unbonded process as nonwoven fabric,was done, 
nonwoven fabric of wei^t40^ni2 and tensile 
strength9.2 kg /3 cm was acquired strength of 
filament wWch forms this nonwoven fabric was 3.5 g^d , 
elongation 40 % and modulus 100 g^d In addition, 
bending resistance building 106 mm of conposite 
structure ones, it was a hardtexture with side 86 ntn 
extension and retraction release property peeled off 
with twice. 

[0034] (Conparative Exanple 3) Laminating which is s 
imilar to Working Exanple 1 making use of 
nonwoven fabric wiiichconsists of polyprop>iene fiber 
which is acquired with conventional ^unbonded 
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process as nonvvDvenfabric,\vas done, bending 
resistance building 104 nin , it was a hard texture with 
side 50 nm extension and retraction release property 
peeled off with 3 time. 

(Conparative Exanple 4) Laninating \\iiich is siirilar t 
o WoridngExanple 1 nBkinguseofnonwovenfebric 
Mliichconsists of n>ion 6 fiber wdiich is acquired with 
conventional spunbcMxied process as nonwDven fabric, 
was done. bendingresistancebuilding70nin,itwas 
a hard texture with side 62 nm extension and 
retraction release property peeled off with 7 time. 

[0035] 

[EflFects of the Invention] Polyester filament nonwoven 
febric of this invention, has suitable stretchability , 
soft texture and uniformweight, the yam break quite 
little wiping cycle was extended is polyester filament 
nonwoven fabric which possessesthe spinning 
stability wliich is superior, stretchability , wrapping 
material for softness disposable warmer of texture, 
e^)eciallyitisusefiil in bathimt, tablecloth and 
rug etc. 
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